Binding of discoidin domain receptor 2 to collagen I: an atomic force microscopy investigation.
Collagens have recently been identified as ligands for discoidin domain receptors (DDR1 and DDR2), generating an interest in studying the properties of binding of DDR to its ligand. We are interested in the interaction of DDR2 with collagen I because of its potential role in liver fibrosis. Our in vitro binding assay utilizes DDR2-Fc fusion proteins, which can be clustered (multimerized) by use of antibodies to form DDR2 complexes. Binding of DDR2 complexes to collagen I coated on plastic plates was established by a microplate-based assay using Eu(3+)-labeled proteins and time-resolved fluorometry. Clustering of the DDR2-Fc with antibody was found to be requisite for binding to collagen in vitro. Using atomic force microscopy (AFM) in an aqueous environment, we characterized the surface topographies of DDR2 complexes and collagen I, and investigated binding of this receptor-ligand pair. We were able to image and identify binding of DDR2 complexes onto individual molecules of triple-helical collagen and provide insight into the number and locations of binding sites on collagen I. In most cases, a single receptor complex bound to a single collagen molecule and there were preferred DDR2 binding sites on the collagen I triple helix. These data were validated by rotary-replication transmission electron microscopy (TEM) of glycerol-sprayed samples.